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Side Panel Layout -- from right to left 


Use a 3/4" x 3/4" straight grained marking stick to connect the curved line points 


The written part of the Dayak plans is not finished and possibly never will be. The dimensions are here. This is enough information for an experienced builder to work with but not for the 
beginner. 


This one-off fiberglass construction tennique is well suited for the hobby boat builder. This is not a mass production technique. There is only one Dayak in existance. I built it about 5 years ago 
(now 2017 as of this edit). I used a one-off all fiberglass technique where I built a boat-shaped plug out of wood scraps and cheap AC construction plywood. Then I covered the plug with thin 
4mil visqueen. Then covered the visqueen with 3/4” Plascore honeycomb core material. And then covered the Plascore with fiberglass. Popped that off the mold. Straightened up the hull (which 
always comes off the form somewhat crooked) and fiberglassed the inside. And then built a deck 


For the first two years I bolted the deck down onto a 1/2” inch closed cell foam gasket. Then I glued the deck down permanently. That was a mistake. The removable deck was better. I like 
decked boats a lot. I will never build an open boat again. I will never permanently fasten a deck to the boat either. Bolt-down decks work and it's a lot more convenient to work on the boat when 
you can take the deck off. 


I built all fiberglass over a honeycomb core. The Dayak could be made with 3/8" inch marine plywood (or its millimeter equivalent) and soaked with oil. Or it could be made with plywood 
skinned with fiberglass, stitch and glue style. A Plascore boat is the same as a stitch and glue plywood fiberglass boat, where the only change is substituting honeycomb core for the plywood. 


Fiberglassing skills are essential in the construction of the boat, at least if you don't go the all wood way. Epoxy resin is used for all the gluing in the boat as well as for fiberglassing. There are a 
number of epoxy resin systems on the market that are suitable for boat building, but these instructions assume the use of Gougeon Brother's WEST SYSTEM epoxy products and/or Raka Resins. 
Read through the entire text of these instructions before beginning any work. 


The Montana Riverboats Dayak is a one man boat vaguely similar to a small one man pontoon raft. But there are important differences. Pontoon rafts I am familiar with tend to be narrow and 
equipped with relatively small oars. The Dayak is wide and it uses big oars. &-1/2' foot or 9 foot oars. The Dayak is wide and stable. I often stand on the boat while it is drifting (not in big water), 
The Dayak has consiserable dry storage below decks too. Most of all the Dayak is stable and very fast. The Dayak is the fastest boat I've ever rowed. One man pontoon rafts have their place. But 
now that have my Dayak there is no way Id ever go back to a pontoon raft. 


Call Plascore and talk to a salesman. Tell them you want: 





4 sheets of 4' x 8" foot Plascore (with resin barrier) 3/4 thick. 
The Plascore itself is not expensive but the shipping is roughly equal to the cost of the Plascore. That's the way it is 


‘You will have to scarf the Plascore pieces together to make some longer than &' feet and some wider than 4’ feet, which is time consuming but not hard. 


4 gallons resin 

1 gallon slow hardener 

1 bag microfibers 

1 bag colodial silica 

1 bag micro balloons 

1 roll 6" 90z fiberglass tape 
60 yards fiberglass fabric 


Overall Big Picture for glassing the boat 


The layup details for the bottom panels, sides and deck, will be discussed in greater detail later on. This discussion now is a way to make sense of the materials list and to create a preliminary 
picture of events to come. 


Bottom Layup 


Tused to think a 54” wide bottom meant I had to buy 60" inch wide fabric so I could cover the bottom with large seamless layers. Not so. Any layup can be accomplished with overlapping 
patches or overlapping rows of fabric. The last time I bought fabric Larry at Raka had a closeout price on some 4oz 38” wide fabric. So I bought a whole roll. Fabric width is somewhat arbitrary. 
Tr doesn't matter if it's 30” inches wide or 60” inches wide. If you have it you can make it work. 


used that 4-oz 30" wide fabric in different ways for the OneMan. For the bottom I made two diagonal rows of overlapping fabric oriented at 45 degrees to the long axis of the boat. One row 
slanted 45 degrees to the right and the other 45 degrees to the left. Each new row of fabric overlapped the previous one by half, so each such row made ended up as two layers thick. Two layers 
slanted this way and two layers slanted that way ended up as a bottom layout 4 layers of 4oz fabric thick at any given spot. 


Sides Layup 





I made the sides of my first prototype OneMan Dayak 12” high above the chine, measuring at the carlock position. It's a great boat but I new recommend 15” high, primarily as a way to gain 
more dry storage space below the top deck. The form dimensions given above show a 16” side, so how high you make the sides (how high the vertical distance between deck and bottom) is 
largely up to you. For the side panels I skipped the diagonal layup and made two layers end to end, with full length strips of fabric, two layers outside and two layers inside. 


Deck Layup 


For the deck I went back to overlapping rows again, but this time at right angles to the long axis of the boat rather than at diagonals, where each successive layer overlapped the previous layer by 
half, making the layup two layers of fabric thick inside and out at any given point. 


Chine and Deck Fastening with Tape 


For fastening the deck to the sides and for reinforcing the chine 


So, for fabric call Larry at Raka and tell him you are building a home made fiberglass drift boat and that you need approximately 60 yards of fabric. And that you want to know what his best 
deals are right now. The above square footage was based on the idea of 4 layers per panel, 2 layers inside and 2 layers outside everywhere except the outside bottom, which gets 3 layers. All of 
60z fabric. You could easily use 4oz fabric and add an additional layer to every surface. Talk to Larry. 


Remember this: saving money is not the reason to build your own boat. If your primary motivation is saving money, buy a used plastic or aluminum boat. 
Build this boat if you like building things. And if you want a unique hotrod that rows better than any other boat. 


Big Picture Sequence of Events from start to finish 


1) build AND STRAIGHTEN the plug or form (1/4” construction grade plywood plut 1/2” wafer board) 


2) Scarf two sheets of 3/4" Plascore to make a 4x16. Now cut out the side pieces and the two transoms. 


3) Scarf up a bottom panel blank. 


4) Cover the form with thin 4mil visqueen 


5) Attach side pieces and transoms to the form. Glue the edges together 


6) Trace out the bottom panel. Cut the bottom panel as marked in the tracing process. Preglass the inside surface only. Attach the the bottom. 


7) Glass up the outside 


8) Pop the hull off the form. Straighten it up one more time. Glass the inside 


9) Scarf up a deck panel 


10) Trace out the deck panel. Cut the deck panel as per traced. Preglass the inside surface only. Attach the bottom panel. 


11) Cuta hole for foot well. Make the foot well. Make the foot well. Attach the foot well 


12) Mark fastening points for what ever seat mechanism you will use. Fill a few of the honeycomb core cells surrounding any bolt holes or screws. 


13) Cut out for any locker lids. Add 3/16" inch shim strips to the edges of the locker lids. I used MiraTech fascia board material, which is a water proof plastic board material. Has little strength 
but it doesn't swell. And it’s only a shim. 
Add a rim all the way around the (now shimmed out) lids. Add matching inside rims to the inside of any access hole (you can make flush lids if you are ambitious). 


14) Make raised oarlock towers with Plascore scraps and fiberglass. And PVC water pipe for 5/8” inch oarlock pin liners (drill out PVC water pipe with a 5/8” inch twist drill .is it 1” PVC? I 
think so....'ll look it up and fix this later) 


15) The rest is hardware details and fiberglass finishing. Autobody work and paint. 
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Tools for applying resin include a 1.5" or 2" bristle brush with a wooden handle, 1.5” to 6” putty or drywall knives, and foam paint rollers of various sizes. Clean your tools 
Diagrams regularly with solvent or acetone. (Caution acetone is flammable). Keep the brush and the smaller putty knives in a can filled half-way with solvent, and keep a lid on the 
solvent can to keep the solvent from evaporating. Hardened epoxy can be bumed off putty knives with a propane torch. Use a wide, flat container such as a roller pan with a 

Se plastic liner or a plastic dishpan for mixing epoxy. A wide container dissipates the heat created by the reaction of the #105 resin with the #205 hardener. Heat can build up in 
a small container creating a chain reaction that will harden the resin in a matter of seconds. Overheated resin that is setting up fast does not penetrate or adhere well to wood. 
Whenever a chain reaction does occur immediately discard the overheated resin and start again. Use rubber gloves at all times when handling epoxy resin. Epoxy resin isa 
skin irritant, and some people develop allergic skin reactions to it. You may also want to wear a good respirator with activated charcoal elements designed for organic vapors. 
Always wear a dust mask of some kind when grinding or sanding epoxy-fiberglass. Cheap. disposable vinyl or latex rubber gloves are handy. but I prefer heavier, chemical 
Index resistant gloves that can be washed in solvent after each use and reused indefinitely. Chemical resistant gloves can be purchased at most janitorial supply houses. 





For every gluing, filleting, or fiberglassing process, you will use #105 resin mixed with #205 fast hardener. The ratio is 5 parts resin to 1 part hardener. mini pump dispensers 
‘automatically measure the resin and hardener in the right proportion. One squirt of resin mixes with one squirt of hardener. The mixture of resin and hardener will be referred to as "resin" for the 
duration of these instructions. #105 resin is never used without its corresponding component of hardener, so it is now understood that the term "resin" will mean the proper mixture of resin and 
hardener. 


Unscrew the caps from the #105 resin and the #205 hardener and replace them with the corresponding mini-pumps. Hold a Dixie- cup or other small container under the hardener pump and push 
down repeatedly on the pump. Let the plunger rise up slowly by its own spring-loaded power. Once the pump stops spitting air and is completely primed the hardener collected in the Dixie cup 
can be retumed to the hardener can, Repeat this process for the resin pump, using a fresh Dixie cup. Always mix the glue thoroughly. This is the number one most frequently encountered problem 
beginning boat builders have. If you do not mix the resin well it may never harden properly. 


Always wet out both sides of any joints to be glued with resin as a first step. Usually one wet coat is enough, but for porous woods and end-grain, you may need a second coat. The wet-out 
surfaces should look wet. After wetting out the surfaces, mix a second batch of resin and thicken it with #403 microfibers until it is the consistency of sour cream or yogurt. Apply the thickened 
mixture to one side of the joint to be glued. Clamp the joint until the glue is hard. Hardening times vary considerably with temperature and humidity changes. Immediately clean up any squeeze- 
outs. 





Filleting is the rounding out of inside comers to reinforce the joint, and to produce a smoothly rounded comer prior to fiberglassing. Use a mixture of 60% #407 micro balloons, thirty percent 
#403 microfibers and ten percent #406 colodial silica for all puttying and filleting operations. (This mixture works well for me, but don't be afraid to do a little experimenting. Epoxy resin is 
strong, versatile stuff, and you can get satisfactory results from a variety of thickeners.) Wet out the area to be filled. Mix another batch of resin and thicken (with micro balloons, micro fibers and 
colodial silica) until the mixture is the consistency of thick peanut butter. Use a physician's tongue depressor (or cut a rounded tool from honeycomb-core) to apply and smooth the filleting. 
Apply the mix thickly in the area to be filled. Then smooth repeatedly with the depressor to form a smooth rounded shape. Press down hard on the filleting tool to squeeze out the excess putty as 
you form the fillet. Immediately clean up squeeze-outs with a putty knife, For puttying to fill up dings, use the same mix as for filleting. 


Full length honeycomb-core has become impossible to find 

Even if you can find it the price of the honeycomb-core is high, and so is the shipping. It's better to buy honeycomb-core in 4x8 foot sheets and do the scarfing yourself. To make a single length 
out of two shorter pieces, you make two slanting beveled edges at one end of both sheets. Then you spread glue over the joint and clamp it together. This reduces the overall length of the two 
sheets by approx 1-1/2" This is OK. Later on in the plans, when I refer to 4x16 honeycomb-core, I really mean 4x15'x10-3/4" ....it's not much of a difference, and 4x16 is easier to s 
write). Note too that AA marine honeycomb-core sometimes comes a little longer than $'. In that case, you might well end up with a full 16’ It doesn't really matter. In a later step, when you 
layout the side honeycomb-core for temporary rib stations, start the layout for both side pieces from the same end: front or back end, take your pick. Just make sure you don't start measuring from 
the front on one side and then from the back end on the other side. 





XXXX sells the pictured scarfing tool at all of its retail outlets. Their tool is handy, but many builders make their own, by bolting an angled block of wood onto the bottom of a saw. This bottom 
line is this: the scarf should have a 12:1 slant (if the honeycomb-core is X thick, then the width of the scarf should be 12 times X wide). A keyword search with any search engine will turn up 
many pages with "how to build a scarfing jig” instructions. Tracy O'Brian's website has a good one. 

Instructions do come with the manufactured Gougeon tool. I bought one of these scarfers nearly 20 years ago, and still use it today. The literature that comes with this tool claims it will 
successfully scarf honeycomb-core to 3/8" thick (approx 9mm in Okoume). But it works fine for 1/2" too. To scarf 1/2” honeycomb-core, use a new, full-diameter 7-1/4" blade (not sharpened 
down to a smaller diamter) and then be prepared to sand or hand plane a small ridge of wood approximately 1/2 a surface ply thick, where the saw blade doesn't quite make it through the panel. 
(These plans don't call for using 1/2” honeycomb-core anyway, I just added that for perspective) 





After making any such scarf cut, build up a long flat working surface with 3 or 4 extra-straight 16’ 2x4's layed over saw horses. Then put scrap honeycomb-core or chip board over the 2x4’s and 
then cover the chipboard. Then make the scarf cuts. Then put the panels aside temporarily. Then cover the chipboard with visqueen. Then lay the gluing panels on top of the visqueen. Wet the 
scarf joint with unthickened resin. Then mix up some standard gluing putty with resin and micro-fibers and cover the face-up side of the joint. Press the panels together and align one 16’ edge 
with a string line. Then drive drywall screws right through the still wet scarf joint, down into the scrap chip board below the visqueen. Back the screws out 4-8 hours later. That's it! You now have 
full length honeycomb-core. 


Fiberglass is a generalized term that refers to a wide assortment of woven fabrics that are layered and bonded together with various plastic resins. The best resin, in fact the only resin suitable for 
wood- fiberglass construction is epoxy resin because epoxy is the only resin that adheres well to wood. Fiberglass fabric is a woven laminate material that is made from glass fibers. In its raw 
form, fiberglass fabric is very soft and flexible, and looks a little like white canvas. When fiberglass fabric comes in contact with resin, the fabric turns transparent and loses its white color. 
Fiberglass fabric is easy to work with, and can be used for every fiberglassing step in the construction of this boat. Other laminate materials that work well with epoxy include Kevlar, graphite 
fibers, and polypropylene fabric. If you are familiar with these other laminate materials, feel free to use them in place of the standard fiberglass fabric specified in these instructions. 


In order to cover any piece of wood with a layer of fiberglass, start by rough-cutting the fiberglass fabric to the size needed, one to one and a half inches large on all sides. Wet out the wood 
surface with resin. To apply, pour the resin directly onto the wood surface and spread it with a four or six inch drywall trowel, or pour the resin into a roller tray and spread the resin over the 
wood with a foam roller. Lower the fabric onto the wet-out wood surface, and pull on the edges to get any wrinkles out of the fabric. A helper is particularly handy when lowering dry fiberglass 
fabric down onto a wet surface. Two or more workers can lower the fabric into place with a minimum of wrinkles. Use a plastic squeegee or a 6” metal trowel to smooth the fabric. Use the trowel 
to stretch and tension the fabric, stroking the trowel from the center out toward the edges. Once the wrinkles are gone, apply more resin and smooth evenly until the fabric becomes transparent 
and disappears. But be careful! It is important not to use too much resin. Too much resin will float the fabric on thick puddles of resin. This weakens the finished fiberglass laminate. Use just 
‘enough resin to make the fabric transparent. 

Trowel any excess resin off the fabric to leave the rough, pebbled texture of the fabric showing on the surface. Avoid slick, glassy puddles of resin on the surface of the fabric. Some glassy spots 
are inevitable, just try to keep them to a minimum. On the other hand, don't use so little resin that cloudy- white areas remain in the fabric. Use just enough resin turn the fabric transparent, but 
not enough to float the fabric over thick, glassy puddles. Once the first wet-out coat has saturated into the fabric, you can quit for the day and then proceed with subsequent finish coats at a later 
date. Or you can wait two or three hours for the resin to become tack free, but not necessarily fully cured, and proceed immediately with one or more finish coats of additional resin. 

If you let the first wet-out coat harden completely, you must sand off any hard lumps of resin before finish coating. If you choose to go ahead and finish coat as soon as the first wet-out coat 
becomes tack free, sanding is not necessary. Use one to three finish coats as needed to obscure the texture of the fabric and to produce as glossy and as smooth a finish as you choose. Spread 
finish coats with a four or six inch drywall trowel, and then immediately brush out the lines left by the edges of the trowel with a bristle brush. To smooth out trowel marks that have already 
begun to set up, it may become necessary to dampen the brush with acetone or solvent. 





The last step in the boat building process is to cover the boat with an ultra-violet shield-in other words to paint the boat. Ordinary oil-based porch and deck paint is the cheapest alternative. 
Linear polyurethanes are the most durable and the most expensive. Any pigmented paint is a better ultra-violet shield than a clear finish. When a paint finish is planned, all layout lines, pencil 
marks, dings, and scratches can be left in place during the construction process with no effect on the finished appearance of the boat. If you want a clear, natural wood or stained finish, you will 
have to plan for it from the beginning. Your first choices will relate to the materials used in the gluing and filleting operations described below. Filleting is the filling of inside comers with a 
thickened resin mixture to reinforce, and to round out inside comers before fiberglassing. All gluing and filleting operations involve the use of various thickening agents in addition to the resin 
that holds everything together. Many of these thickening agents are white or red in color, and they don't look very good under a clear finish. If you are planning a clear finish, use a mixture of fine 
sawdust, # 406 colloidal silica, and #403 microfibers as thickening agents for all gluing and filleting operations. If you want to stain any parts of the boat, use an alcohol based stain, such as 
‘Watco Five Minute stain, rather than oil based stains. Epoxy will not adhere to wood that has been stained with an oil based stain! Do the staining right away, before any assembly process or 
contact with resin. If you are planning a stain finish, pre-stain the sawdust you plan to use for any filleting or puttying before you mix it with resin. 
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1) Build the plug (the boat hull is built upside-down) 

Diagrams 2) Cut and layout the honeycomb-core side panels 
3) Pre-fiberglass the side panels. Pre-fiberglassing only inside surface of the side panels and the bottom panel 

aSES 4) Mount the sides on the plug 

5) Fasten the two transom ends to the plug and glue the edges together (side panels to transoms) 

6) Make, pre-fiberglass, and install the bottom panel (pre-fiberglass the inside surface only) 

7) Glue the bottom panel to sides, while on the plug. Fiberglass the outside of the boat 

8) Pop the hull off the form. Roll it over to right side up. 





Index 9) Straighten up the hull. Use a wire from long transome comer to comer. 
Pari-two 10) Fillet and glass the inside of the hull 

Part-four 12) Make and install the dececk 

eae. 15) Make locker id openings in the deck 

See 14) paint the boat 


The plug is a temporary form on which the boat is built. The honeycomb-core side and bottom pieces of the boat are fastened directly onto the plug. The plug defines the 
shape of the boat and remains in place until a later stage in the construction process. The plug consists of six trapezoids made from 1/2" or 3/4” wafer board, chip board or playwood. Two of 
these wafer board trapezoids form the transom ends of the plug. The other three trapezoid shapes can be thought of as temporary boat ribs. The plug is made from scraps of wood but 
it takes the shape of the finished boat. The plug is a bit like a curved concrete form. Each Trapezoid is assigned a number: trapezoid number one being closest to the bow, and station number 
three being closest to the stern. Stations number one and three have legs screwed on to hold the assembly up off the floor of the shop. Keep in mind that the boat hull is built upside down. The 
side panels of the boat bend and take the shape of the boat as they are fastened to the plug stations. The dimensions for the three rib-like plug stations are given in the plans, Draw the stations full 
size on a sheet of plywood or on the floor of your shop, and assemble the stations over their corresponding drawings to keep the edges parallel and square 

Fastening the side panels with screws 

Feecccecccnnemncennand 


Mark vertical centerlines on both sides of each station that bisect the distance across the bottom and the distance across the gunwales at each trapezoid station location. These centerlines will be 
used to straighten the plug in a later step. The final step in the construction of the plug stations is to cover the chine corners of each trapezoid with masking tape. This tape will prevent the stations 
from adhering to the bottom of the boat in a later gluing step. Once the eight stations have been completed, itis time cut out and layout the two side panels from the 4'x16x1/4" side stock. 


Home Made Scarfing Jig 


Dimensions and layout locations are given in the plans. Study the plans, and then read the following layout instructions. Make sure the honeycomb-core you are working with is (almost) sixteen 
feet long. If you scarfed two 4x8 sheets together you will actually be close to 2” less then 16’ long. That's OK. You make all layout marks relative to the pointed downstream end. The upstream 
end of the boat will be at the end of the honeycomb-core--where ever that is. Notice the way the two side panels are taken from the one (approx) 4'x16' sheet. A long diagonal cut is made from 
end to end that describes the gunwale edge of both panels. The chine edges of both side panels are described by the original factory edges of the honeycomb-core. Measure along the forty-eight 
inch axis of one end of the panel. Make a pencil mark at 26 inches from one corner. Go to the other end of the sheet and make a second pencil mark that is twenty-six inches from the opposite 
corner of the first mark. Snap a chalk line connecting these two marks, from one end of the sheet to the other. This is the cut line that describes the gunwale edges of both panels. Hook your tape 
‘measure on one end of the panel near a corner that corresponds to the bow end of a side panel. You will be measuring along a chine edge. Measure back toward the stern 10” and make a mark. 
Connect a straight line from this mark upwards at a slant to the top front comer of the side piece you are working on. This point corresponds to the tip of the stem. The slanted line connecting 
these two points describes the front end of the side panel 

Then make a mark at 48” from the same comer, also along the chine edge. Square this line up from the chine edge of the panel to the gumwale edge. Then run your tape all the way out to sixteen 
feet and leave it there. Make a mark every 24" inches from the 48" mark back toward the stern end. Measuring from the bow end of the panel along the chine edge you will have marks at 10", 
48", 72", 96", 120", 144” etc. Square all the six inch intervals up to the gunwale edge of the panel. Layout lines at 48” 72” 96” 120” 144" are location lines for plug stations one through 5. These 
lines correspond to the vertical center of each station. Draw two parallel lines (3/8” to either side of the eight station centerlines) to mark the edges of the stations. Six-inch interval marks that do 
not correspond to plug stations are left in place as future reference markers. The last mark is at 182" from the bow, or 10” from the rear end of the panel. This last mark is connected with a slanted 
line up to top rear corner of the side panel to describe the transom cut. Repeat on the other side of the chalk line to mark and layout the other side panel. Use a sharp saw and a steady, patient hand 
to cut out the two side pieces. 

At this point the two side panels have been laid out, and cut out. But notice that the layout lines on one panel correspond to the outside of sheet, and the layout lines on the other panel correspond 
to the inside of the sheet. This happened because of the way the two side panels were oriented on the original 4'x16’ panel. Turn both panels over, and repeat the layout procedure on the two 
opposite sides. The layout lines will now appear on both the inside and the outside of both side panels 


Measuring from the chine edge toward the gunwale edge of the side panel at each station location, drill two holes that correspond to the holes drilled in the corresponding plug stations 
Pre-fibergiass the inside and (on another day) the outside surfaces of the two side panels 

‘Now that the side panels have been cut, laid out and drilled, itis time to fiberglass the inside face of each sheet. 

Place four sixteen foot 2"x4" boards over a pair of saw horses, and then place both side panels on top of the 2"x4""s with the inside faces up. Precut two pieces of ten ounce fiberglass cloth so 
they are about one inch bigger than each side panel on all sides. You can cut both side pieces from one 16'2” length of 50” wide fabric in much the same manner as you did the honeycomb-core 
sides. Roll the fabric up and set it aside. Refer to the fiberglassing review at the beginning of these instructions. Don't use too much resin. 


Dimensions for the transom are given in the plans. Make the transom from one comer of the 3/8" honeycomb-core piece that will become the bottom of the boat in a later step. The transom has a 
bottom bevel and two identical side bevels that are given in the transom diagram. Draw vertical centerlines down through the middle of the transom on both sides before cutting out the transom. 
Fiberglass the inside surface of the transom and set it aside. 

In about two or three hours, or whenever the resin on the side panels reaches a half-cured, rubbery state, use a sharp knife to trim off the excess fabric from the edges of the two side panels. Once 
the resin is tack free, but not necessarily fully cured, you can apply another coat of resin with a foam roller, and then flatten it out with a drywall trowel as necessary to fill the weave of the fabric 
and to achieve a smooth finish. Once this second coat of resin is tack free, but not necessarily hard and fully cured, you can immediately proceed to the next step and mount the sides on the plug, 
or you can quit for the day, and proceed again at a later date. 


Itis possible to proceed alone at this point. In fact the entire boat can be built while working alone, but it is a lot easier if you have a helper for the next step. Stand up station #3 and fasten one of 
the two side panels to it with one screw through the corresponding holes that are nearest the chine comer of the station. Your helper will have to hold the station to keep it from falling over. Drive 
the screw in half way only. Let the front end of the honeycomb-core droop down to the floor. Repeat on the other side. Then stand up station #2. Pick up the front end of either side panel and 
fasten it to station #2 with one screw through the hole nearest the chine edge of the station. Drive this screw in half way. Repeat on the other side. Then drive in the bottom screw’ at stations #2 
and #4, driving the screws only halfway. In other words, install trapezoids three, two, four and five and one, more or less in that order (working from the middle out). Drive these screws in all the 
way as you go. For each trapezoid station (think of it like a temporary boat rib) put one screw at the top edge, where the screw hole will end up covered by the gunwale in a later step. Put the 
other screw 2-3” from the chine, where the screw hole will get covered with heavy fiberglass before the boat is done. 


The simplest stem is an elongated triangle cut from fir, oak, mahogany or ash with a power circular saw. Take the stem angle off the table of angles with a bevel square, and transfer this angle 
right onto the power saw to cut out the stem. Make this stem only if you don't have a table saw. Stem alternate #2 is recommended for anyone with access to a table saw. This more complex stem 
has been notched on its sides to "let in” the 25” side panels. 


‘Wet-out both the stem and the mating honeycomb-core surfaces with unthickened resin. Thicken a second batch of resin with microfibers and apply it to the stem. Fasten the stem to one of the 
two side panels first, making no effort to pull the two side panels together as yet. Use 5/8” drywall screws placed about three inches apart to suck the honeycomb-core tight onto the stem. Once 
the stem has been secured firmly to one side panel, have your helper pull the two side panels together so you can fasten the other panel to the other side of the stem. Now that the stem has been 
installed, you can drive in the screws at the sides of station #1. 


‘Wet out the transom edges and the edges of the honeycomb-core sides where the transom will go. Apply thickened resin to the transom and then fasten with 1 1/4" drywall screws (or pneumatic 
air staples if you have them). 


‘Now that stations 1-5, the sides, stem, and the transom are in place, it is time to straighten up the form. If you are working over a wood floor, move your boat aside and snap a 16’ line through the 
middle of your work space. Then screw a straight, sixteen foot 2"x4" board to the side of the line. Screw straight scraps of 1"x4" or 1"x6" boards vertically along the centerlines of the plug 
stations that run from the floor of the shop up to the top of each plug station. Use screws or toenails to fasten these vertical "centerline legs" to the straight edge that is now mounted on the floor 
of the shop. Pulling the vertical center legs over to the straightedge quickly straightens up the whole form, sides and all. Screw a 1"x4" to one side of the centerline that runs down through the 
middle of the transom so it reaches down to the straightedge on the floor of the shop. Toenail or screw the 1”x4" to the straightedge. Screw a 1"x4" to the flat, inside surface of the stem so it 
reaches down to the straightedge on the floor of the shop. Screw or toenail this board to the straightedge. Add braces here and there as necessary to firm up the whole assembly. Once things are 
all centered up and braced firmly in place, you are ready to make the bottom panel. 

If you are working over a concrete floor, you cannot fasten a 2"x4" to the floor of the shop, so you will have to straighten up the form without fastening it rigidly to the floor. To do this, you will 
need a 1/2" x 12” x 16' length of smooth exterior masonite siding material. Measuring from one comer of the masonite along a 12" end, make a pencil mark that is 1.75" from the comer. Then 
draw a slanted pencil line down and away from the 1.75" mark to a point approximately 12" from the end. Then cut off the comer of the masonite board, cutting along the slanted line. The end of 
the masonite board should now look as if it had been cut off to sharp point at that end, and then cut a second time to blunt the sharp end of the masonite (see the illustration below). Slide the 
masonite board underneath the boat so the "almost sharpened’ end is nearest the stem of the boat. Climb under the boat, lift up the masonite board, and use drywall screws to fasten it to the top 
cord of each station. The sharp end of the masonite board should line up with the center of the stem, and the middle edge of the board should line up with the centerlines of each trapezoid station. 
The rear end of the masonite board should now be bending downwards slightly, and sticking out from underneath the transom. Screw the edge of the masonite board flush to the centerline on the 
transom, and then trim off the excess masonite at a point approximately 1/2" to the rear of the transom. The plug should now be quite straight, although it is still "free-floating," and not fastened 
in any way to the concrete floor. Use any remaining scraps of wood to add extra legs and diagonal braces here and there until the plug assembly is rigid and firm all around. Now you are ready to 
proceed with the next step making and installing the bottom. 





Working with a sharp block plane or a wood rasp, plane off the high “outside” edges of the 1/4” honeycomb-core side panels so they are flush with the bottom of the plug stations. Use a five foot 
(or so) straight edge to check your work as you go. Do not plane anything lower than the inside edge of the honeycomb-core sides. 

The four foot by (approx) sixteen foot bottom panel should have three square comers and one odd comer where you took out the transom in an earlier step. Snap a line down the middle of the 
bottom panel from end to end. Place the bottom panel over the plug, square comers and all, so the centerline down the middle of the panel lines up with the centerlines on the stations, Push down 
on the front end of the bottom panel until it touches the stem. Drive a screw through the panel into the stem to hold the panel temporarily in place. Have your helper walk around to the other end 
of the boat and push down on the rear end of the panel until it touches the transom. While he or she is doing this, drive a series of screws, two to each station, through the panel into the bottom 
cord of each station. Start at the bow and work back toward your helper at the stern. Look underneath the boat periodically to make sure the centerlines on the stations are lining up with the 
centerline on the panel. Finish up with two screws driven through the panel into the bottom edge of the transom. Reach under the edges of the bottom panel with a pencil and draw a line around 
the outside of the boat to describe the final shape of the bottom. Back out all the screws and take the panel off the form. Turn it over for cutting. Set a sharp power circular saw of a jig saw at 
twenty seven degrees and cut tight to the line. If you use a power circular saw, set the depth of the cut just deep enough to cut through the honeycomb-core. 


Place the panel flat on a pair of saw horses with the inside surface facing up. Fiberglass this face as you did the side panels, Trim off the excess fabric when the resin is at a half-cured, rubbery 
stage. You can turn the bottom panel over and fasten it permanently in place as soon as the resin is tack free, or you can take the rest of the day off and resume work again when the resin is totally 
cured 





Wet out the mating surfaces with unthickened resin. Trowel a heavy bead of thickened resin onto the 25” chine edge of the honeycomb-core sides. Use microfibers for the thickening. You'll need 
a helper when lowering the bottom panel down onto the plug in order to avoid a glue mess. (The chine comers of your plug stations should have been covered with masking tape in an earlier 
step) Drive the first screw back into the stem, and work back toward the transom as you did before. The bottom panel should now be held in proper alignment, but the outside edges will not be 
held down tight enough for a good glue bond to the edges of the side panel. Walk around the perimeter of the boat, drilling adjacent pairs of 1/8” holes through both the bottom of the boat and the 
side, an inch or so back from the chine. Then use 8” lengths of bailing wire to sew the joint together tightly. If you have an air stapler of almost any kind, you can staple the bottom of the boat 
down into and onto the 1/4" side edges. Don't worry if a large number of these staples miss their mark and or split out through the sides of the honeycomb-core near the chine. It doesn't matter. 
When the glue has dried, pull out any bailing wire or staples, and then round off the chine with a wood rasp or a grinder. Any stuck wires can be removed by heating them up first, with a torch or 
a soldering iron. Round off the chine as much as you dare without grinding right through the joint. If the joint between the bottom and the side panel fractures while you are rounding off the 
chine, ignore the crack for the time being, and finish rounding off the chine. Then work some fresh resin into the fractured area of the chine, and nail or clamp the chine-joint one more time. Once 
the grinding and rounding of the chine is complete, back out all of the screws in the bottom panel of the boat. Drive a new set of screws through the side panel into the side of each plug station at 
the gunwale edge of the boat. You now have three screws in the side cord of each station, but not for long, as you should now back out all side-cord screw’ except the ones you just placed near 
gunwale edge of the boat. Before proceeding to the next fiberglassing step, carefully rub some soap or candle wax into the phillips head notches of the sixteen screws that remain along the 
gunwale edge of the boat. You will be covering these screws with fiberglass in the next step, but you will eventually need to dig these screws out. Working with a sharp block plane or a wood 
rasp, plane off the high “outside” edges of the 1/4” honeycomb-core side panels so they are flush with the bottom of the plug stations. Use a five foot (or so) straight edge to check your work as 
you go. Do not plane anything lower than the inside edge of the honeycomb-core sides. Use a block plane and sandpaper, or a wood rasp and sandpaper to round off the chine edge of the boat. 
Round off the chine as much as you dare without grinding right through the joint. Ifthe joint between the bottom and the side panel fractures while you are rounding off the chine, ignore the 
crack for the time being, and finish rounding off the chine. Then work some fresh resin into the fractured area of the chine and nail or clamp the chine-joint one more time. Once the grinding and 
rounding of the chine is complete, back out all of the screws in the bottom panel of the boat. Drive a new set of screws through the side panel into the side of each plug station at the gunwale 
edge of the boat. You now have three screws in the side cord of each station, but not for long, as you should now back out all side-cord screws except the ones you just placed near the gunwale 
edge of the side panel. Before proceeding to the next fiberglassing step, carefully rub some soap or candle wax into the phillips head notches of the sixteen screws that remain along the gunwale 
edge of the boat. You will be covering these screws with fiberglass in the next step, but you will eventually need to dig these screws out. 








The sides of the boat will be fiberglassed first, and then the bottom. The outside lay-up can be broken into a series of steps over a period of several days, but you will achieve the best results if 
you complete the lay-up all at once. Sweep off the floor of your shop to make a clean cutting area and roll out a 16’ 6” length of 50" wide fiberglass cloth. Cut out two pieces of fabric similar to 
the ones you glassed the inside of the side panels with in an earlier step. 

‘Wet out one side of the boat with a foam roller. Pick up a piece of side fabric with you at one end and your helper at the other end, and lay the fabric onto the wet side of the boat. Place the fabric 
onto the boat with the ragged, scissor-edge lapping over the gunwale. Place the clean factory edge of the fabric up so it laps one inch over the chine. Pull on the ends and the edges of the fabric to 
put tension on the weave of the fabric. Use a drywall trowel or a rubber squeegee to work out any remaining wrinkles. Stroke the trowel from the middle of the fabric out toward the edges. Cut 
the front edge of the fabric down through the middle of the stem. Wrap the rear end of the fabric over the side edge of the transom. Trim back the rear end of the fabric so it laps the transom by an 
inch or so. Repeat on the other side of the boat. Wait until both side pieces are in place before applying more resin to the fabric. Try to leave the fabric with its rough, pebbly texture unobscured 
by slick puddles of resin. On the other hand, cloudy- white areas that haven't become fully transparent don't yet have enough resin. 

‘Once the sides have been glassed, you are ready to stop for the day, or immediately go on to glassing the bottom of the boat. I recommend going ahead with it. Wet out the honeycomb-core 
bottom panel with a foam roller. Roll out a 14’ 6” piece of 50” wide fabric and cut it off. Carefully lower the fabric onto the bottom while pulling tight on the ends of the fabric. Pull on the edges 
of the fabric, and stroke out any wrinkles with a rubber squeegee or a 6” drywall trowel. Trim the edges of the fabric to follow the chine of the boat. This first layer of bottom fabric should lap 
over the chine edge by about one inch. Once the first layer of bottom fabric has been lowered into place and trimmed to size, then finish wetting out the fabric. Once again, use just enough resin 
to make the fabric transparent 

‘You have to let the resin in the first layer of fabric kick for a while before you can install the second layer of fabric. The edges of the fabric (where they lap over the chine) rarely stick down at 
first, Resist the temptation to brush on more resin. Ignore these edges until the resin has become thick and sticky. Once the resin is thick enough, the edges can be pressed down and they will stay 
down. While you are waiting for the resin in the first bottom layer to get thick and tacky, it is a good time to fiberglass the transom. Cut a piece of ten ounce transom fabric that is approximately 
an inch large all around. Wet out the transom and then put the fabric in place. Trowel out any wrinkles, and then continue wetting out the fabric until it becomes transparent. Then cut the fabric 
flush with the edges of the transom. The side fabric already overlaps the transom, so there is no need to lap this comer once again with the transom fabric. Once the resin on the bottom of the boat 
has become thick and tacky to the touch, like raspberry jelly left out in the sun on a picnic table, it is time to install the second layer of bottom fabric. Spread a fresh wet-out coat of resin with a 
foam roller. Roll out a second 14! 6” length of 50" wide fabric, and lay it down on top of the first layer. Pull on the edges of the fabric to work out any wrinkles. Trim back the side edges of this 
layer so they lap the chine approximately two inches. Then add more resin until all cloudy-white areas have disappeared. Take a break now and give the resin in this second layer time to kick. 
This second layer will kick a lot faster than the first layer because of heat generated by the chemical reactions taking place in the first layer. Once the second bottom layer has become thick and 
tacky, you are ready to apply two layers of fiberglass tape over the chines 

‘Wet out the chine were the first layer of 6" tape will go. Then cut a ten foot length of six inch fiberglass tape and lower it down onto the boat so it straddles the center of the chine, starting from a 
point twelve inches back from the stem. This will place the rear end of the tape approximately 36” from the transom. Pull tightly on each end of the tape to tension the weave and to pull out any 
wrinkles. Place your hands over the midsection of the tape (you're still wearing rubber gloves) and stroke your hands out toward the ends to squeegee out any air bubbles in the tape. Repeat on 
the other side. Finish wetting out both tape pieces. As always, use as little resin as is necessary to get the job done. Use six inch tape to cover the stem and both transom edges. Take another 
break. Once this resin has become tacky, you are ready to tape the chine from end to end with a second and final layer of fiberglass tape. Clean up your tools with solvent and take a bath. 

‘Once the resin in this outside lay-up has completely cured, you should put on a good dust mask and sand off any bumpy resin drips, and smooth off the lumpy edges of the chine tape. Fifty grit 
silicon carbide floor surfacing paper in an orbital sander will grind off a lot of resin in a hurry. A fifty grit disk in a right angle grinder is even faster, but be careful and use a light touch. Change 
grits periodically and finish off with 180 grit paper. You may need to do some intermediate resin patching during this smoothing process. If so, use a mixture of resin and #407 micro balloons. It 
may take two or three additional coats of resin (with intermediate sanding) to really slick up the bottom of the boat. The smoother the bottom of the boat is, the better it will eventually row. Once 
you have faired or smoothed the hull to your satisfaction, mix up a fresh batch of resin and thicken it with 2423 graphite powder. Mix in the powder at about twenty percent by volume. Roll this 
mixture on with a foam roller, Use a bristle brush to work out any lines left by the edges of the roller. Carry this thickened mix up the side of the boat to the edges of the six inch chine tape. RE> 
‘Temporary rib formers, layout marks and screw holes: 

Each layout mark on the side panels corresponds to a temporary attachment point between side panel and rib former. You can make this temporary attachment with drywall screws from the 
outside--through the side panel and into the temporary rib former. If you are planning a bright finish, at each station, place one screw about 2” from the chine and another about 1” down from the 
gunwale edge. That way the screw holes end up roboresources. If you are plannign a paint finish (what I always do) it doesn't matter where you put the holes. If you have air nailing equipment 
you can drive an air finish nail through a temporary scrap of honeycomb-core, through the side panel and into the rib former. Then it's easy to remove the nails later on. And that way it doesn't 
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At this point it is almost time to roll over the hull and begin work on the inside of the boat. But before you roll the boat over, make a boat cradle out of 2”x4""s to hold the 
Diagrams boat up off the shop floor. Lay down two parallel eight foot 2”x4”'s on the floor of the shop, about four feet apart. Then place two six foot 2"x4"'s across the ends of the first 
two boards and screw the comers together with drywall screws. These four boards will hold up the boat and protect it from any wayward drywall screws, nails or other shop- 
SES floor boat gougers. You really should have a helper at this point. Grab the boat by the gunwale, and lift it up onto its side. Lift up on the boat as you tum it over to minimize 
Images the weight on the sides of the boat as you make the flip. 





Once you have the boat tumed over, itis time to make and install the gunwales. To make the gunwales, you'll need four lengths of gunwale stock. Good vertical grain 
Dougias fir can be used, or oak, or ash. Mahogany does not make good gunwales. Try to find boards that are long enough to make the gunwales in one piece. Sixteen feet- 


Index ‘one inch is the minimum length for one-piece "outwale” stock. Fifteen feet-eleven inches is the minimum length for one- piece "inwale stock." 
Parttwo 
Partfour 2) 5/8" x 1-1/2" x 191" Inwale stock 2) 3/4” x 1-1/2" x 193" Outwale stock 6) 1-1/8" x 2-1/2" x 4" Oak or ash oarlock blocks 24) 1-1/8" x 1-1/2" x 2" Redwood or cedar 





rate spacer blocks 4) Redwood or cedar tapered spacers. These spacers are 1.5” high, 24” long, and they taper from 1-1/8" at one end to 0” at the other end. 

If you can't find any gunwale stock that is sixteen feet long, you can use a scarf joint to join two shorter pieces together. Make the scarf joints somewhere near the rear end of 
‘the boat where the gunwale is at its straightest. To join two pieces of 1"x2" stock end to end, I use a scarf joint that is 3" long. To make this scarf joint I use a radial arm saw 
jig that I keep hanging on the wall of my shop for just this purpose. But there are less elaborate way’ to make a scarf joint. One method is to clamp the front end of one piece 
to the side of the rear end of the other piece--as if the two lengths were already joined together, but offset from each other 3/4", with the ends overlapping about six inches. Then make a long, 
slanted pencil line through the two boards. Cut through both boards along the edge of the pencil line. When cutting a scarf in this manner it is usually necessary to clean up the joint surfaces with 
a sharp block plane after cutting with the saw. When cutting end-grain with a block plane (like the rough ends of a hand-cut gunwale scarf) hold the plane at forty-five degrees to the long axis of 
the gunwale stock. Use a slicing motion with the plane to cut the tough end-grain of the gunwale. Once the joint has been cut, you have to make preparations for the gluing. Wet out the mating 
surfaces, and then cover one side of the joint with thickened resin. Use microfibers for the thickening. Wrap the joint in visqueen or waxed paper, and then place an 8" to 12" length of 1x2" on 
cither side of the joint. Then clamp the whole thing together with three or four "C” clamps. The short lengths of 1"x2" lock the joint together in proper alignment, and the visqueen keeps the 
alignment blocks from adhering to the gunwales. If you can find it, sixteen foot gunwale stock is a lot easier to deal with than shorter stuff that has to be scarfed 


Now you are ready for the gunwale assembly. The gunwales are bolted into place, but not glued. The first step in the gunwale assembly is to remove all of the plug stations, In order to do this, 
you will need to cut the fiberglass that is covering the sixteen screw heads (these screws are located just below the gunwale edge of the hull) that are still holding the stations in place. You should 
have pressed some candle wax into the phillips head slots of these screws in an earlier step. Cut away a small circle of fiberglass and back out the screw’. When you take the stations out the boat 
will collapse inward a little, losing some of the beam it had before you removed the stations. But don't worry about it. You will regain the shape of the boat in a future step. Before you can mount 
the gunwales, you will have to put stations two, three, four, and six back into the boat. These stations must go back in order to regain the shape of the boat before you install the gunwales, But 
before you put these stations back, you have to cut a notch out of the top comer of each station in order to make room for the gunwale. 

‘You can't reuse the screw holes at the top edge of the boat (the wax filled screw’s that you just removed) because these holes are about to be covered with the gunwale. Redrive these screws right 
through the side of the boat, about two inches lower than their original location. Don't worry about these new holes in the side of the boat. They are easy to patch at a later date. After the gunwale 
installation has been completed, two 2"x4" braces are screwed onto the gunwales that stretch from one side of the boat to the other in order to keep the boat from relaxing again when you take out 
the plug stations for good. These 2"x4"s are called "temporary cross-gunwale braces.” Drive 2 1/2" drywall screws right through the ends of the braces into the inwales on either side of the boat. 
After the gunwales are installed and the temporary cross- gunwale braces are in place, you can remove the plug stations and proceed with the interior construction of the boat. After the front and 
rear decks have been glued in place, and after the rower's seat, and the front passenger seats are in place, you can remove the temporary cross-gunwale braces. The boat no longer wants to relax at 
this point. 


Here is a summary review of events 


- take out the stations 

notch the top comers of stations 2,3,4,and 5 so they can be put back in while allowing inwale installation 
. put stations 2,3,4,and 5 back in place 

install the gunwales 

. screw on two seven foot, temporary, cross-gunwale braces 

. remove the last remaining plug stations 

7. proceed with the interior construction, 

8. remove the cross-gunwale braces 

9. paint the boat 
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The first step in the installation of the gunwales (after you have put the five notched stations back in place) is to cut and fit the 5/8" thick inwale stock. Each inwale has two compound angles one 
at the bow, and one at the stern. To make these joints, measure the distance along the top inside edge of the boat from the top inside edge of the transom to the top inside edge of the stem. This 
distance should be about two and a half inches or so less than sixteen feet, but of course it varies slightly from boat to boat. Mark this distance along the edge of the inwale stock that will mate 
with that side of the boat. Then use a bevel square to mark the compound angles at each end. These compound angles each have a horizontal and a vertical component that are not given in the 
table of angles. Hold the bevel square right on the ends of the boat, first in the horizontal position and then in the vertical position to determine these angles, and to transfer them directly to the 
inwale stock. Once you have made the inwales, and hand fitted them, you can clamp and screw the inwales into place. Use 5/8” galvanized drywall screws driven from the outside of the boat, 
through the honeycomb-core sides, right into the inwale. You should be able to use the old screw holes that held the plug stations at an earlier stage. 


‘Once the inwales are in place on both sides, you can proceed with the outwales. Keep in mind that all gunwale tapers, spacer blocks, and oarlock blocks are placed between the outwale and the 
outside of the boat. Start on either side by screwing an outwale right to the stem. Have a helper hold up the rear end of the outwale while you drive another screw about 12" from the first one. 
‘Walk around to the other side of the boat and repeat on the other side. 

‘Once both outwales have been started with two screws near the stem, it is time to slip the first tapered gunwale spacer into the triangular slot formed by the junction of the outwale and he side of 
the boat. The sharp point of the gunwale spacer starts just to the rear of the second gunwale screw. Use a C-clamp to pinch the gunwales tightly around the spacer. Place this C-clamp two inches 
toward the stern from the fat end of the taper. Then bore a 1/4” hole right through both gunwales and the fat end of the taper. Use a three inch bolt and a nylon-ringed nut (a "nylock” nut) to hold 
all three pieces together. Then replace the two screws near the stem with 1/4” bolts and nylocks. Then move back toward the stem twelve inches from the fat end of the taper and pinch the 
‘gunwales together around one of the rectangular spacer blocks. Bore a hole and fasten the spacer block with a 1/4” bolt and nylock. Keep working backward, putting a spacer block every twelve 
inches, alternating from one side of the boat to the other, until you get to the first oarlock position. The first oarlock position is 3” forward if the 98" layout line. The second oarlock position is 3" 
to the rear of the 98” layout line. The third oarlock position is 15” to the rear of the 98” layout line. Keep in mind that these oarlock positions are somewhat arbitrary, and that their exact locations 
can be moved, at a later date, to suit your own personal requirements. 

‘You should have made six 1 1/8"x2.5"x4" oarlock blocks in an earlier step. Before you install the first oarlock block, you'll have to bore a 5/8" vertical hole through it to receive the actual 
oarlock. Afier boring the oarlock block, it can be mounted in place between the outwale and the side of the boat. Use two bolts for each oarlock block, on either side of the 5/8" hole. Keep 
working back toward the stem, placing a gunwale spacer every twelve inches from the first spacer, and oarlock blocks at their designated layouts until you reach the location of the rear gunwale 
taper. The sharp end of the rear gunwale taper should be placed about six inches forward of the rear end of the boat. 

Use a hacksaw with a course blade to cut the 1/4” gunwale bolts flush with the tops of the nylocks. Then smooth off the jagged ends of the bolts with a metal file. That's it. The gunwales are 
installed. Screw down the two cross-gunwale braces and you are ready to remove the plug stations for the last time. Place one cross-gunwale brace in the middle of the boat, and the other one 
eighteen inches toward the bow from the middle. 


‘The next step, after removing the plug stations and installing the temporary cross-gunwale braces, is to fillet the "inside chine”. You will also need to fillet both inside comers of the stem, and 
both inside comers of the transom. Refer to the filleting review at the beginning of these instructions. Afier making the fillets, you can wait a day until the fillets are cured, and then proceed to the 
next step (fiberglassing the bottom) or you can immediately proceed to the next step while the fillets are still soft. If you stop work and let the fillets harden completely, you will have to hand 
sand the fillets with 80 grit silicon carbide floor surfacing paper before going on to the next step. If you choose to glass over the fillets right away, you will have to wait at least an hour for the 
fillets kick and stiffen a little. If you try to glass over the fillets too soon, the fresh resin from the new fiberglass will dissolve the resin in the fillets, and the whole thing will collapse into an ugly 
mess. 


‘Once these fillets have been made it is time to apply a second layer of "inside-bottom” fabric. This second layer of fabric should lap the chine and "roll up" the side of the boat about 1- 
will have to cut small slits in the fabric at the comers of the transom and at the comers of the stem to keep the 1-1/2” rolled edge from puckering. 





You 


So, the next phase of the boat building~making and installing the interior parts~is ready to begin. The plans I have drawn for the interior parts of this boat are as simple as I could make them. If 
you build the bare-bones interior assembly described in these plans, there will be nothing to stop you from adding storage lockers and other elaborations at a later date. 

These plans include several pattern-like drawings, seat-mounting gussets etc. Use the pattems to rough-cut the corresponding first from cardboard. Then fit the cardboard as best you can. Then 
transfer the cardboard to the scraps of honeycomb-core left over from the comers of the bottom panel. Then fiberglass all of these rough cut parts, top and bottom, in advance. Once these interior 
parts are fiberglassed, it's a simple procedure to hand fit them with a sharp block plane, and then to glue and fillet them into place. 


1) install the gunwales 
2) install the temporary cross-guawale supports, take out the last remaining plug stations 

3) fillet the inside comers 

4) apply the second layer of "inside-bottom” fabric 

5) install the rear seat 

6) install the front deck 

7) install the rower's seat gussets, rails, and rail bottoms 

8) install the front seat gussets, rails, and rail bottoms 

9) build and install the rower's seat 

10) build and install the front seat 

11) remove the temporary cross-gunwale braces 

12) paint the boat 

Before you begin work on any of the interior parts of the boat, it is important to establish an approximately level reference in the boat. To do this, you must first locate and draw a line across the 

bottom of the boat, from side to side, that marks the middle of the boat. Station #5 was located on the 98" layout mark. Draw a line across the bottom of the boat that connects the two 98" layout 
lines. This line marks the middle of the boat. Place a four foot spirit level on the floor of the boat, parallel to the long axis, so the bubble in the middle of the level is directly over the middle line 

marker that stretches across the floor of the boat. Now shift the boat forward and backward on its cradle as necessary until the bubble in the spirit level reads level. This is approximately how the 
boat will float in the water when it is unloaded. The front deck, the front seat, the rower's seat, and the rear seat are to be made level to this reference 


For all interior parts, use the following written instructions as approximate guidelines. Actual widths and dimensions will vary slightly from boat to boat. Always start by cutting cardboard 
patterns to fit, using a pencil and dividers for scribing lines. Cut the cardboard with a sheetrock knife. Once the carboard patterns fit, use it as a pattem to mark and cut the same shape from 
honeycomb-core. Do the final fitting with a sharp block plane. All seat gussets get glued, filleted and fiberglassed to the sides of the boat. How to glue gussets in place is desribed later. 


When you take out the plug stations, the rear end of the boat invariably twists a little. But don't worry about it. You can straighten the rear end of the boat with a pair of C- clamps and a nylon 
clothes line. Once you have the rear end of the boat pulled back into square, you can install the rear seat. The rear seat will hold the boat square thereafter. To straighten the rear end of the boat, 
place a C-clamp at the comer of the transom that is twisted furthest away from the front of the boat. Place a second C-clamp on the opposite gunwale about four feet from the front of the boat. 
Connect these two clamps with bailing wire or a stout string, and pull tight on the string until it pulls the boat back into square. Tie off the string and then proceed to hand fit the rear seat. You 
should have the main rear seat piece on hand at this point, rough-cut to size and fiberglassed top and bottom. Use a pencil scribe and a sharp block plane to wear away at the edges of the rear seat 
until it drops down tightly into place. The front comers of the rear seat should contact the sides of the boat at a point approximately 24” from the comers of the transom, and one and a half inches 
down from the top of the gunwale. The back end of the rear seat should be approximately 5” down from the top of the transom. The seat should also be approximately level. Once you have fitted 
the rear seat, nail it temporarily in place by driving finish nails into the edges of the seat from the outside of the boat. Don't drive the nails all the way down, 

‘Once the main rear seat piece has been fitted, you have to make and fit the rear seat cross-beam. This cross-beam is merely a 1"x4" vertical support that forms a right angle with the front edge of 
the rear seat. The compound angles at the ends of this cross-beam are not given in the table of angles. You will have to hold a bevel square onto the comers of the rear seat (first in the horizontal 
position and then in the vertical position) to determine these angles 


‘You may want to eliminate the rear seat cross-beam, and run a new piece of honeycomb-core from the front edge of the rear seat down to the bottom of the boat to form a dry storage 
locker. You would then cut a hole in the top of the rear seat and make a hinged lid for the locker. Any rear passenger would then sit on the hinged lid. To build a rear dry storage 
locker that really stays dry, you will have to "raise" up the edges of the locker opening at least a half an inch, and then fashion a contoured lid that fits over the raised edges of the 
locker opening. 


The front deck (the way I build it) consists of a rougly triangular honeycomb-core deck glued and filleted into place at the front of the boat, with a vertically mounted board at its back edge, that 
glues to the back edge of the trianglular deck. That vertically mounted back edge (to the front deck) gives a flat vertical surface to lean against when you stand at the front of the boat. We'll call 
the triangular and roughly level piece the "deck." We'll call the side-to-side vertical piece the "leaning rail.” I build both pieces by hand-fitting patterns first, where the patterns are made from 
cardboard or masonite. Then I transfer the cardboard to honeycomb-core. I also like to put the deck way down low, flush to the bottom edge of the front leaning rail. That forms a stripping basket 
for the front of the boat and/or a good place to store rain gear, etc 


Measure back along the bottom of the gunwale, from the point where the bottom of the gunwale contacts the stem. Make a pencil mark on the bottom of the gunwale about 30” from the stem, on 
each side of the boat, Use a vertical spirit level to draw two more lines, one on each side of the boat, extending downward from the pencil marks (toward the chine). Measure the beam (the width 
of the boat) between the pencil marks in two places; measure the distance across, from side to side, at the pencil marks at the bottom edge of the gunwale. Measure again at the bottom of the 
vertical pencile lines, six inches below the first measurement. You now have two width measurements, where the top-most measurement is a little wider than the bottom measurement 

Use a bevel square to determine the side angles, at the left and right sides of the leaning rail. Cut a 12” wide piece of cardboard or masonite, about a foot wider than you need for the leaning rail 
Make a vertical center line on the masonite, in its middle. Measure out along the bottom edge of the masonite, left and right of the center line, and mark the ends of narrower of the two widths. 
That's the bottom of the leaning rail. Use the bevel square to mark the side angles. Extend the side angles upward all the to the top edge of the masonite (or cardboard). Starting from the bottom 
edge of the side angles you just drew, mark the spot (six inches up) that corresponds to the bottom of the gunwale. Mark that spot 

Draw the 3/4" x 1-1/2" cross section of the gunwale onto the masonite. Now cut the masonite with a skillsaw, following the slanted side angles you marked with the bevel square. Now cut out the 
notches for the gunwale. Now, from the top inside edge of each gunwale-knotch, use the curved edge of a gallon can to mark a smoothly curving line, from the top inside edge of the gunwale to 
the top edge of the masonite. Bevel the side edges so the masonite fits nicely to the sides of the boat, and so it notches neatly onto and around the gunwale. When it fits just right, transfer the 
whole works to honeycomb-core and cut again. 


The leaning rail was the hard part. With the leaning rail pattern held in place with duct tape, take measurements and build a triangular deck that fits flush to the bottom edge of the leaning rail, so 
the deck is approximately level, with its front end down a foot or so from the stem of the boat. This puts the deck down lower than most other boat builders. But that's how I like it. A low front 
deck forms a convenient stripping basket for loose fly line and or a handy place for stowing life jackets and/or rain gear. The almost 12” high leaning rail is lot more comfortable to lean against 
than a narrow one. Building a short front deck (only 30" or so back from the stem) puts the weight of the front standing fisherman further forward, which helps trim the boat, especially with a 
rear standing fisherman. 


The rower's seat consists of two gusset assemblies, left and right, at the middle of the boat, that the rower's seat rests on. Two roughly trianglular gussets are glued to the inside of the boat, at the 
98" layout line in the middle of the boat. Those guessets have a 3/4" x 1-1/2 knotch on the inside comer, to receive the corrresponding seat rails. The rails are just two parallel 1/4 boards that rest 
in the knotch at the front end, and die into the side of the boat (\with a long, pointed compound angle) at the rear end. 

I build the seat gussets and then finish nail them into place, with four nails (two each side) not driven home. Then I attach a temporary board across the middle of the boat, from gusset to gusset, 
held with C-clamps. Now the gussets are in place temporarily, for fitting. Then I cut two Ix4 side rail pieces, at least a foot too long. Rough cut a long slanted compound angle on the rear end so 
the side pieces are vaguely right (so they almost meet the side of the boat tightly). Measure the distance between the rower's seat rails at the front gusset position. Cut a scrap board that same 
length and screw it (temporarily, like a floor joist) between the other ends of the seat rails, so they are now held the same distance apart (the the space between the rails is parallel front to back). 
Prop the rear ends of the rails up custom cut wood scraps, so the rails are now level, the same distance apart and centered along the long axis of the boat. Use a sharp block plane to hand fit the 
rear ends of the rails, so they fit tightly against the side of the boat. Draw a pencil line around the edges of the compound angle, on the honeycomb-core side of the boat. 

‘Now you're ready to glue everything in place. Wet out the edges of the gusset with resin. Trowel on some thickened putty. Hold the gusset in place and redrive the same two finish nails from the 
outside. Don't drive those nails home. They're only temporary. Put the same C-clamped temporary side-to-side board back in place. Use scraps of visqueen where necesssary, to keep the 
temporary brace from sticking to the gusset. 

‘Wet out the inside of the gusset knotch. Wet out the rear ends of the side rails. The temporary floor-joist-like rear-end brace should still be in place. Putty the side of the boat, where you marked 
it. Hold the two parallel seat rails in place and then drive a single finish nail in from the outside, to lock the compound angle of rails in place 

‘When the resin has set you can filet the edges of the compound angle and the gussets, and add some 3” fiberglass tape. Now they're there to stay. 


‘The rower's seat drawing should be self explanatory. You can't actually make the rower's seat until after you have glued the seat rails in place. The parallel distance between the rower's seat rails 
will vary from boat to boat, and you want to make a rower's seat whose width is one quarter inch less than the distance between the rails. By the time the various parts are covered with epoxy and 
paint, the seat will (almost) fit snuggly between the rails. The rower's seat itself is a simple 1x4” framework with a woven rope seat in the middle, with two honeycomb-core-bottomed tackle 
pockets on the sides. The rower's seat itself fits flush and between the rails. To keep the rower's seat from falling downward, between the rails, the rower's seat has two roughly 18" long 1x4" 
wings glued and screwed to the top ouside edge of the seat frame. those wings should extend past the width of the seat about 1” on each side, to form a lip that catches the top edge the side rails 
‘the seat rides on. The various seat drawing (see the rower's seat links at screen left) also include a little more assembly discussion. 


The rower's seat frame is fourteen inches wide, and approximately 38.5” long. The actual length of the rower's seat is determined by the distance between the rower's seat rails. The frame is a 
simple rectangle, with three intermediate crosspieces added in the middle of the frame for extra strength. Butt joints glued and screwed are strong enough. Dadoed joints are stronger, but not 
absolutely necessary. A 14” x 40.5" honeycomb-core top is glued and screwed to the seat frame. The honeycomb-core top is wider than the frame in order to form honeycomb-core "wings" that 
hang on the top of the seat rail. The front seat is analogous to the rower's seat. But itis a little wider than the rower's seat. The actual width of the front seat frame is determined by the distance 
between the front seat rails. A series of 3/8" holes are drilled into the seat rails, spaced three inches apart, that correspond to a hole drilled into the end frame of each seat. 1/4” bolts and nylocks 
are used to fasten the seats in the various adjustable positions provided by these holes. Once the seats have been fitted and are in place, the temporary cross-gunwale braces can be removed. 


‘The front seat is mounted on an adjustable track that is much the same as the one used for the rower's seat. Each mount consists of three parts the gusset, the rail, and the rail bottom. The rear 
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custom fitted to the sides of the boat, jamb them temporarily in place by clamping a scrap board to each gusset that stretches across the beam of the boat, from one gusset to the other. Nail the 
gussets in place from the outside of the boat, but don't drive the nails all the way down. Once the gussets are in place, you can make the rails. The front seat rails are similar to the rower's seat 
rails. The sharp, pointed end of the front seat rail starts at the 44” layout mark, at a point level with the top of the gusset. The horizontal and vertical components of this compound angle are given 
in the table of angles. After fitting the front seat rails, screw them temporarily in place with drywall screws. Then hand fit the two pie shaped bottom pieces. Once again, the exact distance 
between the two rails varies slightly from boat to boat. This is OK as long as the two rails are parallel, level, and at the same distance off the floor of the boat. The front seat will be custom made 
toa snug fit between the two rails at a later date. 


At this point all of the interior parts have been cut, hand fitted, and tacked temporarily in place. Draw a pencil line around each part to mark its location on the hull of the boat, and then remove 
these parts and set them aside. The next step is to glue the rear seat to the rear seat cross-beam, and the front deck to the front deck cross-beam. After gluing the front deck and the rear seat to 
their corresponding crass-beams, glue the four rail bottoms to their respective seat rails, and set these pieces aside to cure for a few hours. Once the glue joints have hardened sufficiently, these 
parts are ready to be installed. 


Cutting and fitting the interior parts is the hard part of the job. Once these parts have been made, their actual installation proceeds rapidly. Install the rear seat first. Remember that the two C- 
clamps and the clothes line are still in place holding the rear end of the boat square. You won't be able to remove these clamps until the rear seat has been successfully installed. To install the rear 
seat, wet out the mating surfaces, and then spread a second batch of resin, thickened with microfibers, onto the edges of the seat itself. Use drywall screws driven in from the outside of the boat 
hold the seat in place while the glue cures. Don't get upset if a few of these screws miss their mark. All of these screws will be removed, and the screw holes patched at a later date. Install the 
front deck in the same manner, holding the parts temporarily in place with drywall screws until the glue cures. Glue the seat gussets in place with the help of temporary drywall screws, and then 
the rail and rail-bottom assemblies. 


‘Once the resin has cured, pull all the screws and putty the holes. Then fillet the interior parts into place. Fillet the "underside-edges" of the rear seat, the front deck and the rail- bottoms first. Use 
a particularly stiff filleting mixture for these "underside" fillets. Then fillet the top edges of the interior parts. Use a slightly thinner filleting mixture for the "top-side" fillets 


‘Most boat plugs consist of a rubber cylinder that can be expanded slightly by some mechanical means. Usually, a one inch rubber cylinder is expanded or contracted by twisting a metal "T" 
handle, or by lifting a metal cam lever. A one inch hole can be drilled right through the bottom of the boat to receive the plug. The best location for this hole is at a bottom comer of the transom. 
However, any plug that is simply stuck into a hole in the 3/8” bottom of the boat will stick out past the outside surface of the boat, where is subject to damage from passing rocks. The best 
solution is to increase the thickness of the boat at the bottom comer of the transom before boring the plug hole. 

To do this, cut an equilateral triangle from honeycomb-core or from a scrap of Formica that is approximately three inches on a side. Use a wood rasp to custom fit the edges of this triangle so it 
can be fitted over the triangular corner formed by the junction of the chine and a bottom comer of the transom. Mix up about a cup-full of very thick resin. Mix the resin with micro balloons and 
microfibers until it reaches the consistency of peanut butter. Then trowel this thickened mixture into a bottom corner of the transom. Then place the hand-fitted triangle over the cup-sized glob of 
thickened resin to make flat surface over a thick, solid mass of resin. Clean up any squeeze outs. Once the resin has hardened, bore a one inch hole through the bottom edge of the flat triangle, 
downwards and outwards, and out through the chine to the outside of the boat. The bottom edge of the one inch hole should be flush with the bottom of the boat. Coat the inside edges of the hole 
with resin. This completes the drain hole for a one inch, expandable plug. 


Remove the two adjustable seats, and sand down any glue bumps or drips. Fill any dents with resin and micro balloons. Spread finish coats of resin (sanding between coats) as necessary to 
produce a clean, smooth finish. 

Then paint the boat. Follow the manufacturers instructions for applying the paint. The best looking paint jobs are achieved with a spray-gun and standard auto-BODY techniques, but excellent 
results can be achieved with a good china bristle brush and ordinary oil based paint. 

Use rubber oarlock stoppers to hold the oars about two inches apart in the middle of the boat so you don't smash your thumbs together when rowing. Sand off any varnish from the shank of the 
oar on either side of the rubber stopper. Wet out the sanded area with unthickened resin. Wait about thirty minutes, and then brush on a fresh coat of fresh resin that has been slightly thickened 
with microfibers. Wrap 3/16" nylon rope around the oars on either side of the stopper, pulling the wraps tightly into the thickened resin on the shanks of the oars. Wrap four or five wraps on the 
handle side of the oarlock stopper. Tack the ends of the rope down with carpet tacks. Wind many more wraps around the oar on the blade-end of the stopper. Keep winding around the oar until a 
minimum of twelve inches of rope wraps are built up on the blade side of the stopper. Tack the ends down with carpet tacks. Repeat on the other oar. 

‘Now it's time to load up the boat and take some friends for a ride! 
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Home made plywood scarfing jig Qa 
Posted by Sandy =, 
Forum List #3 Message List SQ New Topic 
& Sandy Admin 
Home made pywood scaring ia Regn: jens a9 


July 19, 2015 08:13PM 
| used to have an old skillsaw with a Gougeon Brothers metal scarfing jig bolted permanently to the bottom of the saw. That's all | ever used it for. 
Ihave some vague memory of someone borrowing it about a year ago. Now | don’t have it. | hope | don’t remember who it is because I'll murder him and then die in jal. 
Never ever lend tools. To anyone. 


|'m trying to get started on my world famous decked 17° foot white water boat project. | need to scarf up some 1/4" plywood panels to make a wooden plug, out of cheap construction plywood. I'l build an 
all-Plascore boat on top of the plug, or form (with 4mil visqueen draped over the form prior to covering with Plascore), 


So | had to make my own scarfing jig. Anyway it's not so hard. 


I glued a 2 x 4” on edge, to either side of a 3/4" rectangle of high density chip board. Then | used the table saw to cut a slight angle on one side. My 10" table saw didn't cut all the way through the 4-1/4" 
thickness of 2x4 plus chip board in one pass. So | cut it once and then put the table saw fence on the other side of the blade, and flipped over the jig, Re-adjusted and cut again. Then drilled tapped and. 
bolted the saw’s flat base to the angled edge of the jig, so the angled face of the 2xd jig was flush to the blade. | did have to cut and re-cut the angled face of jig a few times untl trial and error got it right 
for me. 


Works better than what | lost. A big slab of chip board and 2x4 guides is more massive and easier to move without jiggling, Put the 4x8 by 1/4” inch plywood you want to cut on a table, with maybe 3° of 
plywood hanging off the end of the table. Clamp down a 4' foot straight edge the right distance from the end of the plywood sheet you want to cut. And then cut. My worm drive saw almost cuts all the 
way through. It leaves a little nubbin of the top plywood veneer that is easy to knock off with a block plane. Then the scarf is smooth and ready to glue up. | get a smoother cut with the jig | made than 
| ever did with the old factory made tool, which was smaller, less massive and jiggled more. 





With my 7-1/4" worm drive Skillsaw this will work for 1/4" inch plywood only. But that's all | ever use. To cut a 3/8 or 1/2 sheet you' d have to bolt the jig onto an 8” not worm drive saw, and (stil) have a 
nubbin left over that had to be knocked down with a block plane. Building the jig this way does mean you have to carefully position adjust and clamp the straight edge that guides the jig, so it cuts to a 
point exactly at the end of the sheet you are working on. But that's what | had to do with the old Gougeon Brothers tool. And that's what you want any way. 


‘These are cell phone photos from this morning.....1 did square up the edges of the 2x4s first, with joiner and 12" inch planer first, before gluing the jig together. If you don't have those tools you could do. 
it with a table saw, and a fresh biade. 
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GB Reply 53 Quote 
& Sandy Admin 
Registered: 3 years ago 
Re: Home made plywood scarfing jig 
July 21, 2015 02:40AM Fos 60. 
It does need a handle. And to wax up the bottom. Skillsaw with the left hand. Jig handle with the other. It does glide along smoothly. 
GB Reply 53 Quote 
& Sandy Admin 
Registered: 3 years ago 
Re: Home made plywood scarfing jig Posts: 859 


July 21, 2015 08:09PM 


| put a handle on the above homemade scarfer this morning, waxed it up with furniture wax and cut some plywood. The following panel is cut but not glued up. I'll do that (glue it up) tomorrow. 4'x18' feet 
x 1/4" inch thick. 


This is to make a boat-shaped plug or form, not for making the actual boat. The home made scarfer (pictured above) made the smoothest scarfs I've ever made. Far better than the old metal factory 
made jig | bought from Gougeon Brothers 30 years ago. The home made jig is larger and heavier and it doesn't shake vibrate or jiggle. Should'a done this a long time ago. | used to cut with the saw 
(and factory made jig) and then | had to clean the scarf up with an extra sharp hand plane, prior to gluing. No need for that now. This will glue up just fine. Right off the home made saw jig. 

| may want to use these temporary form panels for years to come. So-even though it's just a form-'l probably glass up one side of the panel first. prior to cutting it up into two side panels. To make this 


boat I'll fasten the plywood/fiberglass side panels to adjustable width and adjustable side angle rib-like formers. And then work with trial and error until | get a good-looking boat shape. That process is, 
hard on temporary side panels made from cheap construction plywood. Which is another reason to glass one side (the outside) first. Before making the plug. 


O7 Leading image. 


SQ Reply SQ Quote 








& Sandy Admin 
Re: Home made plywood scarfing jig eee tea 


July 25, 2015 09:09PM 





did speak with forked tongue above. If you want to glass side panels and if you want the glass on the OUTSIDE of the panel you have to do the glassing AFTER you cut the 





Just for the record. 


panel. At least if the panels are higher at the the downstream end. Because. 


after cutting you will have to flip one panel over. 
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& Beach Bum 


Re: Home made plywood scarfing jig 
‘August 06, 2015 09:42PM 





> | put a handle on the above homemade scarfer this 
> morning, waxed it up with furniture wax and cut 
> some plywood. The following panel is cut but not 
> glued up. I'll do that (glue it up) tomorrow. 
> 4'x18' feet x 1/4" inch thick. 
> 
> This is to make a boat-shaped plug or form, not 
> for making the actual boat. The home made scarfer 
> (pictured above) made the smoothest scarfs I've 
> ever made. Far better than the old metal factory 
> made ig | bought from Gougeon Brothers 30 years 
> ago. The home made jig is larger and heavier and 
> it doesn't shake vibrate or jiggle. Should'a done 
> this a long time ago. | used to cut with the saw 
> (and factory made jig) and then | had to clean 
> the scarf up with an extra sharp hand plane, prior 
> to gluing, No need for that now. This will glue up 
> just fine, Right off the home made saw jig 
> 
> | may want to use these temporary form panels for 
> years to come. So--even though it's just a 
> form--t'il probably glass up one side of the panel 
> first, prior to cutting it up into two side 
> panels. To make this boat I'll fasten the 
> plywoodifibergiass side panels to adjustable width 
> and adjustable side angle rib-like formers. And 
> then work with trial and error until I get a 
> good-looking boat shape. That process is hard on 
> temporary side panels made from cheap construction 
> plywood, Which is another reason to glass one 
> side (the outside) first. Before making the 
> plug. 
> 
> 


JE 


That is a really nice panel. | may have to put new brushes in that old, (biting sob when wet), 8 1/4” Skil, left over from my wood butchering days... Thanks. 


Registered: 3 years ago 
Posts: 13 
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& Ihedrick 


Re: Home made plywood scarfing jig 
‘August 08, 2015 02:05PM 


Registered: 8 years ago 
Posts: 823 


| built a jig like that and really didn't like the way it worked. | really have using a saw with the entire blade in the stock. After trying several was, | just gave up and went back to a sharp plane. 
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